MW-assisted treatment of oximinoacetanilides obtained from substituted primary aromatic amines was carried out in conc. H 2 SO 4 medium for 5-10 sec to give cyclic amides (isatins) through intramolecular cyclization by means of electrophilic aromatic substitution. Isatins reacted with thiosemicarbazide under MW-condition gave the corresponding Schiff-bases. The Schiff-bases undergo cyclization in presence of minimal Ac 2 O under MW-irradiation for 3-4 min to give the spiro-thiadiazoline acetyl derivatives in excellent yield.
Introduction
It has long been known that molecules undergo excitation with electromagnetic radiation. This effect is utilized in household microwave ovens to heat up food. However, chemists have only been using microwaves as a reaction methodology for a few years. Some of the first examples gave amazing results, which led to a flood of interest in this novel technique [1, 2] . In the last 10 years since the appearance of the first paper on organic synthesis under microwave (MW) dielectric heating, the field has expanded dramatically [3] . Chemistry in the 21 st century takes up the concept of scientific challenges of protecting the human health and the environment from the hazards posed by chemical processes. An excellent research effort to use MW for organic synthesis has been devoted over the last two decades [4] . This is because MW minimizes the formation of unwanted by-products and it reduces the need for organic solvents to a minimum or can even be used under solvent-free condition [5, 6] . Oxindoles particularly isatins and their related compounds are important class of compounds due to their excellent biological effects, including antifungal, antiviral, and anti-proliferative activities [7] . In addition to that these compounds are very useful synthetic intermediates and can function as suitable building blocks to synthesize some other biologically active compounds such as natural products. Hence a significant rising research interest in the design of oxindoles and spirothiadiazolines as drugs is currently observed in the field of medicinal organic chemistry [7] . The conventional synthesis of the similar type Schiff-bases and thiadiazoline derivatives of isatin derivatives and their consequent biological activities have been reported in many of ours and other previous articles [8] [9] [10] [11] . Besides, MW-assisted synthesis of isatin related compounds in different ways is also reported [11] . Our present investigation will report on the synthesis of some indole-based heterocyclic compounds and spiro-thiadiazolines under MW-irradiation taking minimum solvent or almost solventfree conditions, which upholds the motto of green chemistry.
Experimental
Microwave reactor: A Microwave oven (power range: 0-650 W at 2.45 GHz, modified properly by fitting with a suitable condenser unit, a thermo-sensor, and thermostat, temperature range 40-250°C, agitation: magnetic stirrer, Shikoku Instrumentation Co., Ltd Japan ) was used as a reaction apparatus. The temperature gradient of the reactor was 2-5°C/sec. The microwave was a modern reactor for carrying the transformations. Moreover, each and every reaction was carried out at least three times to ensure the reproducibility. Fisher-John's electrothermal melting point apparatus was used for recording the melting points of all the synthesized compounds by thin disc method and were not corrected. Infrared spectra were recorded on Fourier Transform Infra-red Spectrophotometer in KBr disc. 
Microwave-assisted general synthesis of substituted indole-2,3-diones (3a-d)
Oximinoacetanilide 4a (1.00 g, 5.04 mmol), obtained from aromatic amines as per literature [10] method, was mixed with concentrated sulfuric acid (3.3mL) and the resulting mixture was irradiated (20% radiation of the total power) under microwave for 10sec [6] . The progress of the reaction was monitored by TLC (CHCl 3 :EtOAc, 3:1). Neutralization of the reaction mixture with 20% Na 2 CO 3 solution gave an orange solid mass. The solid was found to be a mixture of two compounds (840 mg, crude yield 92%). The isomers were separated by using column chromatography and subsequent recrystallization from methanol and compounds 3a (532 mg, 63% yield) and 3b (280 mg, 33% yield) were obtained.
4-Chloro-indole-2,3-dione (3a)
Compound 3a 
6-Chloro-indole-2,3-dione (3b)
Compound 3b (6- Cl, C 9 H 7 ClN 4 OS). 
5-Chloro-3-thiosemicarbazono-1,3-dihydro-indol-2-one (2c)

3-Thiosemicarbazono-1,3-dihydro-indol-2-one (2d)
Microwave-assisted general synthesis of 5-spiro-N-acetyl-1,3,4-thiadiazoline (1a-d)
Compound 2a (135.14 mg, 0.53 mmol) and freshly distilled acetic anhydride (2.5 mL) were irradiated under microwave for 3.5 minutes. The progress of the reaction was monitored by TLC (EtOAc:CHCl 3 , 1:3). The reaction mixture was cooled to room temperature. A yellow solid was obtained, which was filtered off and crude solid was recrystallized from MeOH to give 1a.
5-Spiro-4'-chloroisatin-4-N-acetyl-2-(N-acetylamino)-∆ 2 -1,3,4-thiadiazoline (1a)
Compound 2a 
5-Spiro-6'-chloroisatin-4-N-acetyl-2-(N-acetylamino)-∆ 2 -1,3,4-thiadiazoline (1b)
Compound 1b 
5-Spiro-5'-chloroisatin-4-N-acetyl-2-(N-acetylamino)-∆ 2 -1,3,4-thiadiazoline (1c)
Results and Discussions
Synthesis of oximinoacetanilides 4a-c from primary aromatic amines under MW irradiation was achieved almost solvent-free condition. The subsequent ring closure reaction of 4a-c with conc. H 2 SO 4 to give 3a-c was also carried out in a nice manner under MW-condition in high yields for 10 sec. It is worth to be noted that the interaction of H 2 SO 4 with MW irradiation was found to be unfriendly. Specially prolong exposure of MW radiation to the reaction mixture was harmful because it decomposed the products. Resultantly a charring occurred and gave a black decomposed reaction mixture. To prevent the reaction mixture from scorching a short pulse irradiation technique was applied (5 sec/irradiation) instead of a long one. Just two 5 sec pulses of MW-irradiation completed the cyclization and gave expected yield of the corresponding isatins 3a-d. As predicted, conc. H 2 SO 4 mediated cyclization of 4a under MW condition gave a mixture of isomeric isatins 3a and 3b. The separation of both the isomers was carried out successfully by column chromatography using hexane and ethyl acetate (3:1) as eluent. The ratio of 3a to 3b was found to be 2:1. It is presumably due to the weaker inductive effect of chlorine atom at its ortho position compared to para, facilitated the ring closure at ortho position in a faster rate and hence gave 3a as a major product. Similarly compound 3c was obtained as a sole product from 4b through cyclization. Nfield of synthetic organic chemistry due to their interesting chemical and diversified biological properties. Therefore, a substantial research is required to cope with a planned chemical synthesis of those compounds in their significant quantity with high purity. Accordingly, applying Green Chemistry adopted synthetic procedure under MWconditions, a number of oxindoles and thiadiazoline spiro-compounds were synthesized in high yields and the said method was much more superior and advantageous over the classical heating method with regard to a very short reaction time, minimal solvent and higher yields of the products. Although the H 2 SO 4 mediated cyclization under MWtechnique was found not to be a feasible way with prolong irradiation, a short pulseirradiation technique gave expected yields of the cyclized products. The reported work is also very important as because it deals with Green Chemistry, a prime environmental issue, to protect our planet from hazards posed by conventional chemistry practice.
